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Bcecox>3iiuA MawHo-kccieaoaaTO.ibCKirfi HiicTfiTyr 
no KpeiuewHio ckbb^mii m 6ypoBuu pacmopaM 



<o4l yCTPORCTBfl HJlfl yCTAHOBKH PAaHMPHKMOrO 
XBOCTOBMKA B CK8A/KHHK 



H*oopenHHe othochtc* k KperweHMia ckbb- 
>khh a npejwaiwaHCHO k McnonKaoaaitHio npM 
MiamuHM npoHHtiaeMbJX nviacroB b neofica- 

XeHHWX CKBfl/KHHaX If pCMOHTe OCcajlHWX KO- 
•10HH. 

M3aecrHo ycrpofiCTBO ;ua ycTaHoaxH pac» 

UJMpffeMOrO XBOCTOBKKa 8 CK&BMHHe, BK.lJOVaiO- S 

ui€€ 3aKpen.icHHyio eepxHcA qarrbio aa Tpy- 
6ax a/w cn>CKa ycTpoftcraa a CKaa*HHy no- 
.ivk> ujTanry c nopiuHCM B nn*<HeA hbctm h 
oxBaTwaaiouiHA nopuieHb iiuiHiup c pacniKpH- 
wiex. ycTaHOB-ieKMbiH Ha uiranrc c no3MO*c- 
HOCTbio nepeMeuieHHA (I). 10 
B ra>» ycrpoficTBe xboctobhk pasMemeK 

HBd UiWHHJpOM C paCUlkpNTCVlCM, HTO B 3BB- 
PHHHUX CHTyaUHflX MOttCT OCJIOttHHTb AHKBH- 

AaoKto aaapHfl K3-3a ocTaB**iCHHtf a cxaawkHe 
MaccHBHoro lutftuttpa. fJ 

Haufcuee 6*ih3kju< k nptjuaraeMouy no 
TexKmiecKoA cviuhocth * AocTKraeaoMy pe- 

3y^bT3Ty flBJIPeTCf? VCTpoftCTBO OAH yCTBHOBKH 
. pBCUJHpjICMOro XBOCTOBHKa B CKB3ttKMe> BJUIO' 

wacmcc npnco*.iwnewHbiA k KO-ioHae rpytf um- 20 
ir.up h pa3McmcHHufi » C ro ikuocth nopweHb 
co orroxo* 0 BtpxHefi sacra h pacwnpirraieM 
co urraitrofl — a Hk*HeA vacm |2J. 



He.iocTaTKOM h^bccthoto ycrpoAcTBo »*• 
.iflCTCx c.ioxotocTb -rexHOJiorHH aaxpeiyicMMfl 

XBOCTOBMKa, MT0 CBSI3BHO C Heo6XOAH5fOCrbK> 

coiiiaHHfl 0 7py6ax H36uTownoro aaaacHH« 

(120—150 KIX/CM 2 ) pacUJHpeHHH XBOCTO- 

BMKa, <rro noewmacT onacHocTb pa6oT h Tpe- 
6yer Hcnojib30BaHnc HaaeMMoro nctohhhkb aaB- 
jichm» (ueM^HTKpoBOMHoro arperaTa hjih 6ypo- 
aoro Macoca). 

Ucib H3o6ptTCHHA — ynpomeKHC TexHOio- 
ma 3aKpcmekMfi xaocroaHKa. 

3ra ucjn, jocTwraeTCfi tvm. mto un^inKap 
BunonHeH c Kanaka mm juih coo6ui«khh noa- 
nopuJkeBoft no-iocTH c 33Tpy6H^M npocrpan 
ctbom, a nopuieHb ch^6^kch * mcxs hm3mom juiji 
ipRKcauHK ero b u«-iwaape. BunaiHeHHOM a bh- 

noanpy>KHHeHHoro b oceaoM HanpaMeHkN 
urroxa c paaMa.ib»o nonBHKtibittH uiapaMM. 
pa3MeuieHHbiMH a Konbueaux nporoMKax nopui- 

Ha mjpTeate M3o6pa^<CH o6uimm bhji ycipofl- 

CTB3 B pa3pfc3C IlCpC,! liasa.10M ZaKDtTlAtHH* 
XBOCTOBMKn. 

yCTpOflCTBO aK.7t04aeT UH^MMJip I C 

JiaMK 2 h 3 m nopuieiib 4 c ncwnpy^kHewwM 

IUT0K0M 5^ mraklOH 6 M pac.riHpHTC^M 7 
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iUHJHHjp I 8 tmftvHCft HflCTll BNHO.lHeH c wait* 
ilpOTOIKOH 8 Ita BHVTpCHHCfi IIOBCpXHOC- 

ja rrcpwcHb 4 HMcei paAHa.ibHo nojBHacHfcte 
^fl^Mep tuapu 9. uaaHAioaeftcr- 
'-{iwfl nporowkoA d utciiiiup* 1 
IniuHeNMMM € KaibUtBoft.Ka- 
BKoflTHO ti'fttkTvnoM It. Kbmo.1 3 BtrfncLineH 
|fl4^ct^a 12; a pacimtpurc.ib 7 cHaflateH 
riaHOMttl 

hfu>* uiunrupoM I h pacuiHpnrcacv 7 
ctaeH 7 XBocTa»Hh 14. Hojhuhh 15 o6o3ita- 
(^GpacwBaeuuft a TpyGw rpy) oia p*c$HK- 
JcauHH ropujFfl 4 co mraHrofi t> h pacoiHpKTe- 
^cm 7.^Li* otaentemtii aa«*;cHH* b nopmHe 
w v ^lirrok 5 awnaiwcw c naHa.iaMR 16; 

. repMernaaUHU uiTOKa 5 a riopuiH* 4 

I^^B^&^OTPCHM yiUOTHHTC.I b HblC &ie»€UTM 17, 
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J W .sepe* Kana.iu 3 m 2 - c wtpv6hum npo- 
padoraet c-K,iyiouiiiM oopa 



• crpaaCTBOM. 
; . ?• ; ycT|wftcTao 

^ * & OOplJJtHb 4 »ia»*1HBaiQT UJTOK S H <£hK- 

' CMpy*OT irouiapattM 9 a hm*b*m nojo*eiutK. 

fc^i jo coa*<pe*KH uiapoa 9 c Kojweaoi aaaaa- 
■ J ^^.|iw^w^<Hi« noinpy^aneHMwft 
•i^ok S cbomm bwctyiiom tl Bbuaaniiuer ma- 
py 9 a K<xibUca>H> Kauai*} 8 a rex casum 
mpu^Hh 4 ^k^Mpycrca othck;ktmi,ho uhjihma- 
pa 1 nprt w-r:wke ycTpottcTBa a cKBdacNKV Tpy- 
6h ne wio/mjisot' ^hokoctwo »uh *c lanav . 
Ha 10? MavTK^Hii. B, peu.iKTaTe vroro juaieifMC 
a noAP.cp^i!r»oi> immoVth 19 pactct m paaao 
nupocT&7KHecM/v> jumchmjo larpyoKoro 

CTXXlO* KM2KOCTK. lIpH AtX*TH*ei»KH MyOHMU 
.VCTdKOBKH \B'R-TOflMka B TpvGtl c6pjCWM»T 

rp>3 15, KoT-.puH 9^a».ii?n;n'T iiitw 5 a nop- 
mem, 4 Dpi: Ko.iuufnax KBHaBica IG 

wrfAi v«/*Mc:..a«7«:a i- ^wKcaropaMH 9. Bta^- 

KJiBdfVMVH u^HHJiVrM 1 ft iw>piu<>m> 4. node 

Mcro nopmeHb 4 :;<u lcncTBHe* paawocT* aaa- 
•itknm a nren'iputtMfBfjft 19 a najinopauHeaaft 18 
tiai<x?w\ uM.mH^pa i .inw*crTc» a**px c npo- 
7i?rMaaHHf v pacuJHp«Tr.i« 7 -i*p«r* xboctobhk 
14. flopucHi, 4 cjrrsiiroft H m pacuHptm* 
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^os 7 jbhmvtcsi ao Tex nop. noKa mianan 13 
He ciueT a cexno 12 Kanaka 3. 3th;m .Aocrnra- " 
crc* Hanexchoe Vpaaofi uiehnr Tjpy6Moro $t ;3a- • 
rpyfiHoro npocrp^KCTBa -na aiyvlb noap^iwit- ^ - 
HHn >'rMoTHHT£/lbHiJ* >aeMCRTbaU7^^£^XC 
jiiHapoM I k oopniMCM 4 k Me^Vb^miie^l^ 
h iutokom 5. Ha 3Tom saKBH^HBBisrtk pacimi- 
pcMMc xBocroBHKa J4 c ynopON ero a iwMH4p . 
I m ycrpoftcTBo noAHHMacT H3 "c(caa>KicHwtc \ 
npOTfiriiaaKHCM pacuiHpHre^a 7 ^p«\ocra^: 
myiocii vacTb XBocroBHKa 

npeilO^^MHO^ yCTpoftCTBO Mfl yCTaHOBKH 

pacuittpncMbix xaocTOBHxoa a cxaaacaKax no> 
boiht cw ynpouieKHA rexKonorwa ciyteai *■■ 

HCICIKWCHMII HCnOflUO&aHHft KdaCMHUX HCtOH- v 

hhkob aaavietiMsi. HanpM*ap ueMeifTH'poaoqHbix v : 
arperanm, h noBUiuetiHR ypoaHn t^xhhkh o>- 
3onacHocTM pa6or Ha yctve noaucirrb 3<M>«k- 

THBHOCTb H309HUHH CKBdSKHH, 



<Popjtt/Aa uyoOperenuH 

1. yCTpoACTBO »fl yCT3HOBKH paCUJUpABHO- 

ro xaocroBHka a CKM^CHHe. aiuoMajomee npH* 
eoeiHHCHHua k Koaoma Tpy6 okxhhap u paa- 
MemeHHufi a era aoaocm nopmcHb co ujto>com 
% MpxMdl nacro it pacumpKTejirK co prratf- 

roft — 0 HNMCHeH HaCTH. OTAUHOKMqtetn Ten. 

vto. c ueibto ynpouieitHa TexKaiomH aaKpen- 

.1CHM» XBOCTOBH KB, UKrllflUp BMHO.lKCrt C KB- 

aa.idMM xi a coo6uieaHa na.ntopiuNeaoA no.ioc- 
th c MTpyAnuM npfKrpancTBov. a uopuKHb 
chb^cii vexaBM>vo>i xih $HKcaiiMH no a ita- 
jiKHape. 

2. ycTpoAcrBo no n K vtAunaiotntttn tcji. 

MTO MCXJHH1M 4>HKCaitH * iH^JUJH« BbiTfOlHeH a 

BMAe ncoiipy^CKCHHoro h oct bo* nanpaaicHHH 
urroKa c paaHa.ibiio iuubk^hijhh uiapa^M. 
p.i^MCTjuMinj^ a KuJbueaux nporoNKax noptu- 

KM H IIH.lt«>Upa. 

rkTOHHHKH Mtl^p^ailKH. 
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(54) DEVICE FOR SETTING AN EXPANDABLE LINER IN A WELL 

1 

The invention relates to well casing and is intended for use in isolation of permeable 
formations and uncased wells and repair of casings. 

A device is known for setting an expandable liner in a well that includes a hollow rod, 
secured by the upper portion in tubing for lowering the device into the well, with a piston in 
the lower portion and, surrounding the piston, a cylinder with an expander, the cylinder being 
mounted on the rod so that it can move [1]. 

In this device, the liner is disposed above the cylinder with the expander, which in 
failure situations may complicate repair of failures due to the fact that the massive cylinder is 
left in the well. 

The design closest in technical essence and achievable result to the proposed device is 
a device for setting an expandable liner in a well that includes a cylinder added to the string 
and a piston disposed within its cavity, with a stem in the upper portion and an expander with 
a rod in the lower portion [2]. 



2 



A disadvantage of the known device is that the technology for securing the liner is 
complicated, associated with the need to create excess pressure in the tubing (120-150 
kgf/cm 2 ) in order to expand the liner, which increases the risk of the operations and requires 
use of a surface source of pressure (a cementing unit or a mud pump). 

The aim of the invention is to simplify the technology for securing the liner. 

This aim is achieved by the fact that the cylinder is implemented with channels for 
communication between the cavity below the piston and the casing string-borehole annular 
space, and the piston is equipped with a mechanism for locking it in the cylinder, which is 
implemented as an axially spring-loaded stem with radially movable balls disposed in annular 
grooves of the piston and cylinder. 

The drawing depicts a general sectional view of the device, before securing of the 
liner is begun. 

The device includes cylinder 1 with channels 2 and 3 and piston 4 with spring-loaded 
stem 5, rod 6, and expander 7. 
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Cylinder 1 in the lower portion is implemented with annular groove 8 on the inside surface, 
and piston 4 has radially movable locking devices, for example balls 9, engaging annular 
groove 8 of cylinder 1 and stem 5, implemented with annular groove 10 and ridge 1 1 
[Translator's Note: possibly lug or projection]. Channel 3 is implemented in the form of seat 
12, while expander 7 is fitted with valve 13. 

Liner 14 is disposed between cylinder 1 and expander 7. Position 15 indicates a 
weight to be released into the tubing for unlocking piston 4 with rod 6 and expander 7. To 
facilitate movement in piston 4, stem 5 is implemented with channels 16. 

Packing elements 17 are provided to make stem 5 and piston 4 leak tight. Cavity 18 
of cylinder 1 above the piston communicates with the tubular space while cavity 19 below the 
piston communicates with the casing string-borehole annular space through channels 3 and 2. 

The device operates as follows. 

Stem 5 is forced into piston 4 and locked by balls 9 in the lower position. After this, 
piston 4 is forced into cylinder 1 until balls 9 are aligned with annular groove 8. In this 
position, spring-loaded stem 5 by means of its ridge 1 1 forces balls 9 into annular groove 8, 
and thus piston 4 is locked relative to cylinder 1 . When the device is lowered into the well, 
the tubing is not filled with fluid or is partially filled. As a result of this, the pressure 
increases in cavity 19 below the piston, and is equal to the hydrostatic pressure of the column 
of fluid in the casing string-borehole annular space. When the depth is reached at which the 
liner is to be set, weight 15 is released into the tubing and forces stem 5 into piston 4. In this 
case, annular groove [illegible] of the stem is aligned with locking devices 9, pushed into 
piston 4 by cylinder 1, after which, under the action of the pressure difference between cavity 
19 of cylinder 1 below the piston and cavity 18 above the piston, piston 4 moves upward 
while pulling expander 7 through liner 14. Piston 4 with rod 6 and expander 
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7 moves until valve 13 is seated in seat 12 of channel 3. This achieves reliable isolation of 
the tubular space and the casing string-borehole annular space if there is damage to packing 
elements 17 between cylinder 1 and piston 4 and between piston 4 and stem 5. In this case, 
expansion of liner 14 with its seating into cylinder 1 is completed, and the device is lifted 
from the well while pulling expander 7 through the remaining portion of liner 14. 

The proposed device for setting expandable liners in wells, as a result of simplifying 
the technology by eliminating the use of surface sources of pressure such as cementing units 
and improving the level of safety for operations at the wellhead, makes it possible to improve 
the efficiency of well isolation. 

Claims 

1 . A device for setting an expandable liner in a well, including a cylinder added to 
the string and a piston disposed in its cavity with a stem in the upper portion and an expander 
with a rod in the lower portion, distinguished by the fact that, with the aim of simplifying the 
technology for securing the liner, the cylinder is implemented with channels for 
communication between the cavity below the piston and the casing string-borehole annular 
space, and the piston is equipped with a mechanism for locking it in the cylinder. 

2 . A device as in Claim 1, distinguished by the fact that the mechanism for locking 
the piston is implemented as an axially spring-loaded stem with radially movable balls 
disposed in annular grooves of the piston and cylinder. 

Information sources considered in the examination 

1. US Patent No. 3179168, cl. 166-14, published 1965. 

2. Oil Week, Vol. 17, No. 1 1, pp. 23-32 (prototype). 
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